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Preliminary and Short Report
MELANIN GRANULE DISPERSION IN EPIDERMAL
MELANOCYTES*
JOSEPH MCGUIRE, M.D.
Within 48 hours of systemic administration,
ce-MSH evokes darkening of human skin. A de-
crease in skin reflectance in human skin has also
been produced by the administration of purified
porcine a-MSH (1), synthetic a-MSH (2), ACTH
(1), and a synthetic acetylated tricosapeptide of
ACTH (3). Administration of a-MSH to guinea
pigs produces morphologic changes in epidermal
melanocytes which can he demonstrated if the skin
is incubated in L-dihydroxyphenylalanine (dopa)
(4). Recently similar findings of increased dopa
oxidase activity have been observed in epidermal
melanocytes of a human who had received a-MSH
systemically (5). These peptides also darken ex-
cised pieces of frog skin. The darkening is rapid,
reaching a maximum within 60 minutes, and may
be reversed by washing the peptide from the skin.
The response of frog skin to darkening agents is
the basis of an in vitro frog skin assay which has
been used in the isolation and purification of a-
and fl-MSH (6).
The darkening of frog skin in response to MSH
is dependent on the dispersion of pigment granules
within melanocytes, and evidently not on synthe-
sis of melanin. When MSH is removed by washing,
the color (reflectance of the skin) returns to the
pre-MSH treatment value, and pigment granules
are aggregated in a perinuclear position in melano-
cytes of the lightened skin. That the darkening-
lightening cycle can be repeated several times is
consistent with the concept that MSH effects a re-
distribution of pigment granules, not new synthe-
sis of melanin.
The response of mammalian melanocytes to
MSH is not so well defined. Although increased
dopa oxidase activity has been demonstrated (4),
pigment granule dispersion has not been observed.
It is the purpose of this report to establish mor-
phological differences between epidermal and
dermal melanocytes of frog skin and to call atten-
tion to similarities between epidermal melanoeytes
of frog skin and mammalian epidermal melano-
cytes.
RESULTS
Frogs were decapitated, the skin removed and
soaked in 4 changes of Ringer's solution for 3
hours. The skin was then fixed in 10% formol
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saline, rinsed in Ringer's solution and incubated
for 15 mm in 0.5% trypsin (Difco 1:250) at 30°.
The epidermis was then separated from the dermis;
the specimens were dehydrated in ethanol, cleared
in xylene and mounted on glass slides.
The epidermis contained dense melanocytes
(Fig. 1) with a few short processes. There was a
large amount of free melanin within the epidermis.
Both melanin and melanocytes were concentrated
in areas corresponding to dark skin markings.
When the dermis was examined, larger, round,
dense dermal melanocytes were seen in which the
melanin granules were aggregated. In Figure 2, the
epidermis is absent from the left side of the
specimen. The right half is much denser due to
free melanin and the additional population of epi-
dermal melanoeytes.
When the skin was treated with 5 p of MSH for
60 minutes before fixation in formol saline, the epi-
dermal melanocytes were found to be dendritic and
arborized. Pigment granules could be observed in
the delicate processes (Fig. 3). The resemblance
between these "expanded" epidermal melanocytes
and mammalian epidermal melanoeytes was re-
markable. The "expanded" dermal melanocytes
from MSH-treated skin were stellate and dissimilar
to either epidermal melanocytes of frog or mam-
malian skin (Fig. 4). When MSH was removed
by washing 4 times in Ringer's solution, both pop-
ulations of melanocytes returned to the pre-MSH
treatment stage within one hour.
DIsCUSSION
The darkening of frog skin by substances from
the intermediate lobe of amphibian or mammalian
pituitary was observed half a century ago. Be-
cause of the speed of color change of frog skin
when compared with mammalian skin, it was as-
sumed that there existed no relation between the
mechanism of darkening in these two species, how-
ever, correlation between peptides that darken
both species is high. Moreover, the morphology of
expanded frog epidermal melanocytes is very simi-
lar to mammalian inelanoeytes that have been
demonstrated by the dopa oxidase reaction.
There is perhaps a second similarity between the
epidermal melanocytes of frogs and mammals—
the production of extramelanocytic melanin. In
the human, this melanin is present in keratino-
cytes; in frogs the epidermal melanin is concen-
trated in areas corresponding to dark skin mark-
ings. The sparsity of extramelanocytic melanin in
dermis makes it unlikely that epidermal melanin
is elaborated by the dermal melanocytes. An addi-
tional similarity is the lack of response of frog
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FIG. 1. Epidermis from frog skin showing dense melanocytes with occasional short process.
Epidermis contains large amounts of particulate pigment. >< 394.
Fso. 2. Different area of specimen photographed in Figure 1 with epidermis intact on
right half of skin. Note increased density on right half due to particulate extramelanocytic
melanin and epidermal melanocytes. Area photographed was a dark skin marking. Dermal
melanocytes are out of focus. >< 394.
Fm. 3. Epidermis from frog skin which has been exposed to 5 units MSH in 20 ml Ringer's
solution for 60 mm at room temperature. Note decreased density of central cell body and
granularity of fine dendritic processes. Particulate pigment present throughout epidermis.
>< 394.
FIG. 4. Dermis corresponding to specimen in Figure 3. Note thick dendrites with stellate
appearance. Less dense cells are guanophores. Photograph obtained from light area of
dermis. Areas of dark skin markings were too dense to photograph following treatment with
MSH. x 394.
epidermal melanocytes (7) and guinea pig melano-
cytes (8) to melatonin.
SUMMARY
Frog epidermal melanocytes respond rapidly to
MSH by dispersion of pigment granules. In the
absence of MSH, the pigment granules aggregated
toward the nucleus. Frog and mammalian epi-
dermal melanocytes are morphologically similar
and probably share the ability to transfer melanin
to the epidermis.
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